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Abstract 
 
The main goal of this thesis was to develop production efficiency and study Enterprise Resource 
Planning programs for a contact center. The goal was to find out the main aspects which needed 
improvement and develop resource scheduling. 
 
The study was carried out by interviewing employees and superiors of the target company and 
other companies. For Enterprise Resource Planning program, the study was implemented by test-
ing several programs and presentations by companies. 
 
Originally benchmarking was planned to be carried out by interviewing different companies. The 
willingness to share knowledge became a problem and interviews were carried out inside the tar-
get company. The results from the interviews were illustrative and similarity in answers was sur-
prising. According to the results, the main problem was that employees felt that their work was 
not valued. 
 
These interviews give a good start for the company to study deeper ways to improve problems 
which came up during the interviews. The client will have better idea what should be done to 
achieve their goal as a constantly developing company.   
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ABBREVIATIONS AND DEFINITIONS 
 
 
ERP  Enterprise Resource Planning 
 
TQM  Total Quality Management 
 
Benchmarking Learning from the companies which are experts in their 
  field of expertise 
 
Lean  Strategy to improve company and its processes 
 
Just-in-time Production strategy which aims to improve company´s 
  processes and reduce inventory 
 
Kaizen  Philosophy which purpose continuous improvement 
 
One-piece flow Helps to achieve just-in-time production 
 
Jidoka  Automation with human touch 
 
Heijunka  Leveling workload 
 
Pull system Manufacturing on demand. Low inventory 
 
Genchi genbutsu Means go and see, Toyota principles 
 
Hansei  Identifying mistakes and developing measures to avoid 
  same mistakes 
 
Emce  Financial Management system 
 
Esmikko  Access control system 
 
Smartrex  Scheduling tool 
 
Lotus Notes Email and event register 
 
TES  Collective labor agreement 
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1 INTRODUCTION 
 
1.1 Background information of the company 
 
The author of this thesis was bound by the bond of secrecy. Caused by the bond of 
secrecy, the company name stays unrevealed. Company will be referred as Compa-
ny X. 
 
Company X is a contact center established in the middle of 2000. Company is mainly 
located in one city but has several offices in other cities as well. Company has at the 
time of this study approximately 130 employees. 
 
Company X offers different kinds of contact center services such as customer ser-
vice, telemarketing, switchboard, helpdesk, and back office. Mainly the services are 
provided at office hours, but some require round the clock services. The services are 
provided in Finnish, English and Swedish. 
 
 
1.2 Problems and objectives of the study 
 
Company X has searched a tool for scheduling the resources, in order to allocate the 
right people are at the right places at the right times. The difficulty in the scheduling 
is, that there are so many aspects which need to be taken into account. Such as sea-
son, holidays, midweek holidays, events and weather. In addition to this, there are 
some limitations, which affect the scheduling, and these are know-how and employ-
ees who make certain shifts only. In some cases work needs to be defined in the ac-
curacy of 15 minutes. Besides these challenges, predictability of the work hours is 
one major thing, which must be taken into account.  
 
These aspects limit the supply of scheduling tools. The scheduling was done manual-
ly by using spreadsheet for predicting the work load, and Smartrex as the scheduling 
tool. Smartrex does not provide all the alternatives which are necessary and it is out-
dated. Predicting with spreadsheet was laborious and obscure.  
 
Other angle to the study is to recognize what are other problems which can affect the 
growth of the company. Study will include how to make production more efficient, and 
methods how the quality remains good, so that customers and employees are satis-
fied. 
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The objective was to find a tool by which time management was more controlled and 
work load could be predicted. Other objective for the study is to locate problems 
which can cause problems to the growth and find a solution or alternatively tools to 
solve occurring problems. 
 
 
1.3 Research methods 
 
The study was carried out by interviewing employees and superiors of Company X 
and other companies. Results from interviews are used as a basis for benchmarking 
and lean which are methods used in the study. 
 
To find scheduling tool, applications were searched from internet, companies pre-
sented their programs and programs were tested. All the information of these presen-
tations was written down, evaluated and payback time calculated. 
 
Material to support this study and methods was gathered from internet and school 
library. 
 
 
1.4 Structure of the thesis 
 
This thesis is divided into five chapters. The first chapter is introduction, where the 
company, problem and objectives of the study and research methods are introduced. 
Second chapter is about theory. It includes introduction and applications of the meth-
ods used in the study. In the third chapter current situation of the company is pre-
sented. The forth chapter presents the results which were gathered during the study. 
In the last chapter the final conclusions are presented. 
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2 BENCHMARKING, LEAN AND ERP 
 
Each company has its own strategy to manage company’s production, and every 
company has always something to improve to make production more efficient. There 
are several ways to approach company´s problems. For this study were chosen 
benchmarking, lean and Enterprise Resource Planning, ERP system. In this part 
Benchmarking, Lean and ERP are introduced from the theoretical point of view.  
 
 
2.1 Benchmarking 
 
Benchmarking means learning from the companies which are experts in their field of 
expertise. It doesn´t necessarily mean that the company one is learning is from same 
area of expertise as own company. The company chosen for benchmarking should 
have the best methods and approach to lead company. (Tuominen 1993, 15) 
 
By benchmarking process it is possible to recognize, understand and adapt the best 
methods and procedures for the company. By using benchmarking company is aim-
ing to improve the efficiency. (Tuominen 1993, 15) 
 
Companies can recognize the problem areas which need improvement by using 
benchmarking. When processes and problem areas are defined, you need a compa-
ny which to compare. Next phase is to analyze the company and processes. (Karlöf & 
Östblom 1993, 33-34) 
 
Originally benchmarking was developed in Japan as a technique to improve quality. 
Since that Rank Xerox was the one who started benchmarking in 1976. The method 
has been improved and it is a part of Rank Xerox´s Total Quality Management, TQM 
program. (Tuominen 1993, 16) 
 
 
2.1.1 Different types of benchmarking processes 
 
There are different ways how benchmarking types are defined; this depends from 
author’s point of view. Tuominen (1993, 18) presents benchmarking types in three 
groups according to content. Groups are strategic benchmarking, performance 
benchmarking and process benchmarking. These groups and definitions are present-
ed in Table 1. 
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TABLE 1. Types of benchmarking (Tuominen 1993, 18-21). 
Type of benchmarking Definition 
Strategic benchmarking 
- Used as a tool for measurable 
strategic goals and search of al-
ternative methods 
- Both short-term and long-term 
goals. These can be done simul-
taneously to different companies. 
Performance benchmarking 
- Comparison of performances 
- Can be performed by observing 
and collecting data from single 
product or its process 
- More valuable information can be 
received when studying the com-
pany´s entire production key pro-
cesses. 
Process benchmarking 
- Analyzing your own and bench-
marking company´s business 
processes 
- By analyzing can be determined, 
described and compared the 
methods and procedures for the 
process which performance is 
examined 
- Determine the requirements 
which are essential when apply-
ing methods and procedures. 
 
 
In benchmarking guide Hotanen, Laine and Pietiläinen (2001, 8-9) introduce the most 
common ways to do benchmarking. These six different benchmarking types are 
characteristic comparison, process benchmarking, competitor benchmarking, dyadic 
benchmarking, group benchmarking and partnership benchmarking (table 2). 
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TABLE 2. The most common types of benchmarking (Hotanen etc. 2001, 8-9). 
Type Definition 
Characteristic comparison 
- Not quite benchmarking 
- Comparison of performance to 
outcome 
- Does not reveal essential parts 
such as how performance is ac-
complished. 
Process benchmarking 
- Comparing company´s own pro-
cesses to benchmarking compa-
ny 
- By this benchmarking method 
major step in development is 
gained. 
Competitor benchmarking 
- Can be either characteristic or 
process benchmarking 
- Possible to overlook functional 
perspective, because of challeng-
ing data collection. 
Dyadic benchmarking 
- Comparison of two organization´s 
processes and procedures 
- Interactive benchmarking. 
Group benchmarking 
- Collecting data from own pro-
cesses 
- Followed by comparison of an 
ideal process model to selected 
company´s processes 
- Benchmarking done is several 
steps. 
Partnership benchmarking 
- Can be either dyadic or group 
benchmarking 
- Done with cooperation partner. 
 
 
According to Karlöf and Östblom (1993, 67-73) benchmarking is divided to following 
three types: internal benchmarking, external benchmarking and functional bench-
marking (table 3). 
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TABLE 3. Definitions of benchmarking types (Karlöf & Östblom 1993, 67-73). 
 
Type Definition 
Internal benchmarking 
- Can be used in a company which 
has offices in several cities or 
countries 
- Comparison done inside own 
company, in which processes are 
possible to compare. 
External benchmarking 
- Comparing processes to other 
company with similar processes 
- Vital that processes can be com-
pared to each other. 
Functional benchmarking 
- Comparing company´s own ser-
vices and processes to other 
companies from any field of ex-
pertise 
- Goal is to find company which 
has succeeded exceptionally in 
business. 
 
 
2.1.2 Benchmarking as a process 
 
Very simple and illustrative way of describing benchmarking as a process is present-
ed by Karlöf and Östblom (1993, 77) in figure 1. 
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Figure 1. Benchmarking process (Karlöf&Östblom 1993, 77). 
 
These phases can be shortly described in table 4. (Karlöf&Östblom 1993, 92-94) 
 
TABLE 4. Description of benchmarking process  (Karlöf & Östblom 1993, 92-94). 
 
Phase 1: Identifying problem area 
- Based on needs of the company 
- Identifying the areas which need to be 
improved and are vital for success. 
Phase 2: Selecting the benchmark-
ing company 
- Identifying which companies are ex-
perts in their field of expertise 
- Comparing processes and adaptability 
- Finding a way to cooperate with com-
pany from the benchmarking point of 
view. 
Phase 3: Collecting data 
- Collecting data from the company, its 
processes and performance. 
Phase 4: Analyzing results 
- Similarity and differences between 
companies are defined. 
Phase 5: Implementing 
- Implementation of the measures which 
are got from results 
- Goal of implementation need to be real-
istic. 
 
 
Identifying problem area 
Selecting the benchmarking company 
Collecting data 
Analyzing results 
Implementing 
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2.2 LEAN 
 
In the 1980´s Toyota was noticed all over the world because of the Japanese quality 
and efficiency. Cars made in Japan lasted longer and needed less repair compared 
to Americans. Compared to other car manufacturers in Japan, by the 1990´s it was 
clear, that Toyota was unique. Toyota´s way to design and manufacture car in a fast 
and consistent way caught the attention everywhere in industrialized countries. Cars 
were competitive in the market, although payments for workers were quite high. Addi-
tion to Toyota´s way to manufacture cars, it was astonishing how company bounced 
back when troubles occurred and became more competitive. (Liker 2004, 3) 
 
Toyota´s operational excellence has resulted in company´s consistent way to exe-
cute. Just-in-time, kaizen, one-piece flow, jidoka and heijunka are the basis of Toyo-
ta´s operational excellence. These tools and quality improvement methods became 
known to industry by Toyota, and launched the revolution of lean manufacturing. 
However these tools and techniques are not the straight answer to success. At the 
background one has to understanding people and their needs. Development of or-
ganization and constant learning are the foundation of success. (Liker 2004, 6) 
 
The famous 14 Toyota way principles form the Toyota way (table ) (Liker 2004, 36). 
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TABLE 5. The 14 Toyota Way Principles (Liker 2004,37-40). 
1. “Base your management decision on 
a long-term philosophy, even at the 
expense of short-term financial 
goals” 
8. “Use only reliable, thoroughly tested 
technology that serves your people and 
processes” 
2. “Create continuous process flow to 
bring problems to the surface” 
9. “Grow leaders who thoroughly under-
stand the work, live the philosophy and 
teach it to others” 
3. “Use “pull” systems to avoid overpro-
duction” 
10. “Develop exceptional people and 
teams who follow your company´s phi-
losophy” 
4. “Level out the workload (heijunka). 
(Work like tortoise, not the hare)” 
11. “Respect your extended network of 
partners and suppliers by challenging 
them and helping them improve” 
5. “Build a culture of stopping to fix 
problems, to get quality right the first 
time” 
12. “Go and see for yourself to thorough-
ly understand the situation (genchi 
genbutsu)” 
6. “Standardized tasks are the founda-
tion for continuous improvement and 
employee empowerment” 
13. “Make decisions slowly by consen-
sus, thoroughly considering all options; 
implement rapidly” 
7. “Use visual control so no problems 
are hidden” 
14. “Become a learning organization 
through relentless reflection (hansei) and 
continuous improvement (kaizen)” 
 
 
2.2.1 Main principles of LEAN 
 
Main principles of the lean can be divided into two groups: leadership principles and 
operation modes. These principles are explained in table 6. (Kajaste & Liukko 1994, 
8) 
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TABLE 6. Main principles of lean (Kajaste & Liukko 1994, 8). 
Leadership principles 
- Result is done in co-operation 
- Clear targets, indicators and fol-
low-up 
- Delegation of profit responsibility 
and multipolar organization 
- Skilful and active workers 
- Common interest of client, owner 
and workers. 
Operation modes 
- Added value for customer 
- Paying attention to bigger picture 
- Constant improvement of cost 
structure 
- Straight and open information 
flow 
- Constant cultivation 
- Flexible and fast supply chain 
- Joining human resources to cur-
rent industrial engineering. 
 
 
2.2.2 Resource efficiency 
 
Resource efficiency means simply use of resources in the best possible way and it is 
very traditional form of efficiency. For over 200 years the success in industry has 
based on improving resource efficiency. One of the main principles of resource effi-
ciency is that work is divided to smaller parts and given to several employees to 
complete. Aiming at economies of scale is the second principle. Practically this 
means that smaller tasks are joined together for individuals, part or entire organiza-
tion to complete repeatedly. (Modig & Åhlström 2013, 9) 
 
Resource efficiency remains to be the natural way to approach efficiency. By monitor-
ing resource efficiency one can measure how much a resource is used in a certain 
period of time. Targets of monitoring can be devices, employees and in a more ab-
stract level departments and organizations. It is very important in organization level 
that all resources are used in an efficient way and without idle time. (Modig & Åhl-
ström 2013, 9-11) 
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In table 7 there is a good example by Modig and Åhlström (2013, 10) how resource 
efficiency is calculated from the point of view of health care. 
 
TABLE 7. Resource efficiency from a certain time period (Modig & Åhlström 2013, 
10) 
Resource: Magnetic camera 
Usage time of resource: 6 hours 
Time period: 24 hours 
Resource efficiency: 6 hours/24 hours = 25 % 
 
In example shown in table 7, according to the resource efficiency camera is used only 
for a quarter from the time period. If the time period would be shorter and usage time 
would remain the same, naturally the resource efficiency would be better. (Modig & 
Åhlström 2013, 10) 
 
If resources are not used efficiently company will suffer opportunity cost. If resources 
are not used entirely, reserved assets can be used to something else. (Modig & Åhl-
ström 2013, 11) 
 
2.2.3 Flow efficiency 
 
Modig and Åhlström (2013, 13-14) define flow efficiency as a “new form of efficiency”. 
In flow efficiency resources are not the focus, but how fast does for example a prod-
uct flow through process. 
 
In flow efficiency the attention is focused on refined unit of an organization. Whether 
we are talking about industry, where the product is, or customer service, where is 
customer. In flow efficiency monitoring is focused on how quickly a product or cus-
tomer flows through organization. Unit which flows through organization is called flow 
unit. In flow efficiency the amount of refining done in a certain time period is meas-
ured. Measuring begins from identifying the need until the need has been fulfilled. 
Examination of flow efficiency is done from the point view of flow unit. And more 
specified, according to the time flow unit gets value. It demonstrates how well organi-
zation refines their flow units and does a unit receive value. (Modig & Åhlström 2013, 
13-14) 
 
Modig and Åhlström (2013, 13) present an example of flow efficiency from the point 
of view of health care. This calculation is shown table 8. 
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TABLE 8. Calculation of flow efficiency (Modig & Åhlström 2013, 13) 
Need: Sore throat 
Value added time: Spend time with doctor and personnel 
(10 minutes) 
Time period: Total time spent in health center (30 
minutes) 
Flow efficiency: 10 minutes/30 minutes = 33 % 
 
In the example in table 8, flow efficiency is 33 percent which means customer re-
ceives value 33 percent of time spent in health center. In the example waiting time is 
not value added time. (Modig & Åhlström 2013, 14) 
 
The key elements in flow efficiency are value and need. When assessing value add-
ed time, it is considered from the point of view of flow unit. Most important is the time 
when flow unit receives value. (Modig & Åhlström 2013, 23) 
 
When observing flow efficiency, it is not about speeding value added actions. It is 
about maximizing frequency of value transfer and getting rid of non-value added ac-
tions. (Modig & Åhlström 2013, 28) 
 
 
2.2.4 Resource efficiency versus flow efficiency 
 
In the table 9 is shown an example of health center by Modig and Åhlström (2013, 
15), where resource and flow efficiency are compared. Example is shown from the 
point of view of flow efficiency. 
 
TABLE 9. Resource efficiency compared to flow efficiency (Modig & Åhlström 2013, 
15) 
 X treatment system Y treatment system 
Primary stress Resources Needs 
Number and forms of 
contacts 
Several, different forms of 
contacts 
One, one visit 
Time elapsed from first 
time contact to diagnose 
42 days 2 hours 
Flow efficiency 0,2 % 67 % 
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Nowadays resource efficiency is the current form of efficiency. For a company it is 
vital to use resources in an efficient way. However, equally important it is to fill needs 
of customers. In order to be successful and with high quality, both forms of efficiency 
needed. Best solutions for a company would be to aim both resource and flow effi-
ciency. This sounds good, but it is very difficult to combine these together. (Modig & 
Åhlström 2013, 15-16) 
 
In resource efficiency, main focus is in use of resources and in flow efficiency how 
quickly flow unit proceeds through process. In order to maintain good resource effi-
ciency it is important to have all the resources in use all the time. For flow efficiency it 
is more important that there is always a resource available. (Modig & Åhlström 2013, 
20-21) 
 
2.2.4.1 Little´s law and throughput time 
 
According to Little´s law there are two things which affect throughput time; number of 
flow units and cycle time. Prolonging the cycle time lengthens throughput time. Long 
cycle time can be caused by lack of speed while working or shortage of capacity. The 
law demonstrates that throughput time lengthens when number of flow units grows. 
Throughput time lengthens due to incomplete flow units. (Modig & Åhlström 2013, 36) 
 
When comparing resource and flow efficiency, there is a paradox. In order to guaran-
tee good resource efficiency, all the resources should utilized as well as possible. 
Preferably resources are used a hundred percent and in order to accomplish this, all 
resources should have work all the time. Flow unit buffer is needed, so that resources 
won´t need to wait for work. It is better that flow units are waiting for resources and 
not the other way around. The paradox here is that if flow unit buffer is created, the 
throughput time grows. (Modig & Åhlström 2013, 36) 
 
2.2.4.2 Law of bottlenecks 
 
Law of bottlenecks makes it easier to understand processes and what stands in the 
way of flow efficiency. There are several stops in the process and these create lines. 
These stops in the process are known as bottlenecks and lengthen the throughput 
time. (Modig & Åhlström 2013, 37) 
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2.2.5 Matrix of efficiency 
 
In This is Lean: Resolving the Efficiency Paradox the efficiency matrix is introduced 
by Modig and Åhlström (2013, 100). It is based on resource and flow efficiency. In the 
matrix it can be seen how organizations can be categorized by two features: low or 
high resource efficiency and low or high flow efficiency (figure 2). 
 
 
Figure 2. Efficiency matrix 
 
From the efficiency matrix can be seen four places where organization can be locat-
ed. These places are described in the table 10. (Modig & Åhlström 2013, 100) 
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TABLE 10. Description of places in efficiency matrix (Modig & Åhlström 2013, 101-
102) 
Efficient islands - Resource efficiency high 
- Flow efficiency low 
- Component or product is most of 
the time in storage 
- Undesirable waiting time. 
Efficient ocean - Flow efficiency high 
- Resource efficiency low 
- Primary stress on customer and 
fulfillment of needs. 
Wasteland - Resource efficiency low 
- Flow efficiency low 
- Resources used poorly 
- Flow is weak. 
Lean (The perfect state) - Resource efficiency high 
- Flow efficiency high 
- Hard to reach. 
 
 
2.2.6 Implementation of lean 
 
Generally it is thought that lean is procedures and tools, but actually this is not the 
case. Lean is a strategy by which goals can be accomplished. Lean can be imple-
mented through values, principles, methods and tools. (Modig & Åhlström 2013, 140-
141) 
 
Implementation of lean starts with standardizing company values, so that all the em-
ployees are on the same page where company is heading. Prioritizing and decision 
making principles need to be applied in order to reduce changes in process. Methods 
need to be standardized because this reduces variance in the process. Implementa-
tion of the tools also reduces changes in process. (Modig & Åhlström 2013, 142) 
 
2.3 Enterprise Resource Planning systems 
 
In the companies the role of information systems is constantly growing, when talking 
about data management and enterprise resource planning. Big or medium sized 
modern company cannot manage all the information without ERP. All the information 
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of a company is maintained by ERP. These are for example data management, plan-
ning and steering. (Haverila, Uusi-Rauva, Kouri & Miettinen 2005, 430) 
 
The main idea for ERP is integration of data processing and enterprise resource 
planning. From the point of view of data processing this means that once certain in-
formation is entered, there is no need to enter it again. All the information can be 
seen by all the users. (Haverila etc. 2005, 430) 
 
Integration basically means that company can manage all the resources, offices and 
plan business activities and production by using ERP. The functions of ERP are fol-
lowing: maintaining basic information, controlling events, company´s data transfer, 
planning and maintaining, data collection of realization, producing documents and 
reporting and keeping statistics. (Haverila etc. 2005, 430) 
 
These are the benefits of ERP by Haverila, Uusi-Rauva, Kouri & Miettinen (2005, 
431) 
- Data processing becomes more efficient 
- Better planning of actions 
- More efficient use of resources 
- Faster reaction to events 
- Faster data processing 
- Better control of orders and deliveries 
- Development of reports and key figures 
- More efficient business management 
- Better control of client database 
- More efficient supply chain. 
 
Disadvantages of ERP are price, complicated interface and deployment takes long 
time. More personalized interface is difficult to design and takes time. For just one 
single function interface might be too complicated to use. (Haverila etc. 2005, 431) 
 
  
 22 
3 CURRENT STATE OF THE COMPANY 
 
3.1 Introduction to the current state of the company 
 
The writer had some knowledge of how production planning was carried out from the 
employee’s point of view. In addition to this she had some experience about resource 
scheduling for smaller team, which could be use as a basis of the study. 
 
To get a bigger picture, I gathered more information from the state, tools and proce-
dures by interviewing superiors. Interviews were implemented face to face according 
to the question form. Content of this question form is shown in appendix 1. 
 
 
3.2 Implementation of production planning 
 
3.2.1 Resource efficiency in Company X 
 
Currently the company is mainly concentrating on resource efficiency, so that em-
ployees have something to do all the time. Company observes constantly the need 
for resources every month and corrects it if necessary for example by adding re-
sources. Supervision of the resources is done by Traffic Coordinator, who follows use 
of resources on daily basis. 
 
Need of resources is defined for a three month period before the scheduling for re-
sources is done. The need is based on previous months and last year´s need at the 
same time of the year. These numbers of resources are compared to estimation of 
revenue for each service and each month. Revenue is also estimated based on last 
year and last months. After estimations are reasonable and profitable, then the 
scheduling of the resources is done based on these estimations. 
 
Naturally the estimations are not always accurate because there are many things 
which reflect on the need of resources. These are for example weather, events, out-
bound runs out a call list, sick leaves and many other things which cannot be con-
trolled. If the estimations are wrong, this will be seen in every day work for example 
lines become longer because of the lack of resources. On the other hand there might 
be too many resources and in this case people are twiddling one´s thumbs. Neither of 
these cases is desirable and company is looking for solution to avoid both. 
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3.2.2 Flow efficiency in Company X  
 
In the company flow efficiency is taken into account, because there are services 
which need quick response and have to be handled quickly. This has been one of the 
elements in resource planning, but even though how carefully you plan there are sit-
uations which cannot be predicted or affected. 
 
Flow efficiency has not been the main aspect when planning the need of resources. 
So far it has been that resources are not waiting for the customer but customer rather 
waits for the service person. It is better that all the employees are working than wait-
ing, considering the revenue. 
 
An ideal case which company wishes to achieve is balance between resource and 
flow efficiency. Nevertheless this should not be achieved at the expense of the com-
pany´s revenue. This becomes complicated because some of the services benefit 
from resource efficiency and from the flow efficiency. 
 
 
3.3 Tools for enterprise resource planning so far 
 
There are several tools used for enterprise resource planning which can be seen 
from mind map in Picture 1. All the applications are connected together somehow 
and ERP has been done by the help of these tools. It may be complicated and this is 
one of the reasons why some are planned to replace with one tool which could do 
everything easier. 
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PICTURE 1. Applications used for ERP 
 
 
3.3.1 Emce 
 
Emce is a financial management system. It contains payroll administration, cost cal-
culations a month backwards, personnel register which includes employee’s know-
how, device register and TES interpretation. From Emce the TES interpretation and 
payroll administration are transferred to Esmikko. 
 
3.3.2 Esmikko 
 
Esmikko is an access control system and it is the basis for payment of salaries. The 
system principle is following. Employee marks himself/herself to work, lunch break 
and out from office. The device can be seen from Picture 2. However in the evening, 
weekends and holidays, cost pool needs to be changed manually. Or if the tasks 
vary, cost pool must be changed manually by the employee. Picture 3 shows the in-
ternet site where the cost pool is changed. 
 
Esmikko contains shifts and partial interpretation of shifts. Payroll information is trans-
ferred from Esmikko to Emce with TES interpretation done. 
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PICTURE 2. Device for monitoring working hours. 
 
 
PICTURE 3. Esmikko web application for changing cost pool. 
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3.3.3 Smartrex 
 
Smartrex is an application for scheduling. Scheduling is done manually by Traffic 
Coordinator. The scheduled shifts are transferred from Smartrex to Esmikko. The 
scheduling tool, Smartrex, is presented in picture 4. The time period of scheduling 
can be selected by the user and in the picture period is one week. 
 
 
PICTURE 4. Resource scheduling tool, Smartrex 
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3.3.4 Intranet 
 
Intranet is where all the company´s documents are held, such as quality tables and 
documentation. In addition to these, intranet contains templates for documents, sales 
documents, contracts, commissioning, some of the customer documentation and cre-
ation of new documents. 
 
Intranet includes also company´s Customer Relationship Management, CRM, alt-
hough it is quite narrow. It contains customer basic information such as; name, con-
tact information, contact person and documents of the commission. 
 
3.3.5 Lotus Notes 
 
Lotus Notes is the tool by which company´s email is sent and received. The event 
register, EVR, of the phone call is done through Lotus Notes. Also customer tem-
plates of commission and old sales documentation are found here. 
 
3.3.6 Spreadsheet tables 
 
Cost accounting and work hour estimation is done by using spreadsheet tables. This 
includes working hours, budget, prediction, profitability, offer calculation and offers. 
The revenue and resource estimations are kept in separate spreadsheet files. From 
picture 5 is seen the frame to the revenue estimation. The resource estimation is 
quite similar as the revenue calculation. Resource and revenue, estimated and actu-
al, are gathered together and they are building the frame of the calculations are seen 
in picture 6. 
 
In spreadsheet revenue and resources are predicted and actual values entered. This 
information was collected from Emce and reports.  
 
 
 
 
 
 
 
 
 
 28 
 
PICTURE 5. Revenue, estimation and actual, template. 
 
PICTURE 6. Resource and revenue, estimated and actual, template. 
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3.4 Problems in Company X 
 
The biggest problem and the reason why I began to do this research was to find a 
way how scheduling could be improved. The tools company has used so far were not 
as accurate and efficient as they should. Problems in scheduling cause problems in 
every day level and solution was needed as soon as possible. Bad scheduling 
caused overloading for employees when there was shortage in resources. Too many 
resources could also cause problems when employees were twiddling one´s thumbs, 
which did not motivate people. 
 
The interviews revealed another problem, which needs attention and this was com-
pany´s values. Values of the company are following: customer is most important; we 
are professionals, we are glad to come to work, and profitable growth. These are very 
good values, but there are some troubles in realization from the employees point of 
view. Some did not quite underwrite all of the values. 
 
Naturally there are some other things which need to be paid attention too, but there 
had to be a line and the study was executed from new points of scheduling and val-
ues. After studying the company, it was obvious that these were the critical problems 
which need studying. 
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4 RESULTS 
 
4.1 Production efficiency 
 
Motivation of an employee is critical when talking about production efficiency. Work in 
contact center is demanding and employees must be motivated and their work 
acknowledged. Results of production efficiency are presented from point of view of 
benchmarking and lean. 
 
In the beginning the writer started to gather information of the company. Studied su-
periors in order to understand how the production is planned. Interviewed the em-
ployees to see their opinions. The information helped to understand the critical as-
pects which should study and use in benchmarking and lean. There were several 
aspects to consider and got ideas where study needs focus on. 
 
After the interviews inside Company X, the writer started to search companies which 
are succeeded in their field of expertise. She received assistance for the search from 
Company X´s Development Manager, Human Resources Manager and thesis super-
visor, Jarmo Pyysalo. For the study she decided to choose only couple of companies 
from same area and a few from different areas of expertise. This way the results may 
vary more and give wider perspective for benchmarking. 
 
Collecting data became very challenging, because some of the companies were not 
willing to share their knowledge and some declined to answer straight away. After 
calling and being rejected by several companies, I had one company´s Manager to 
give me answers. This company was from different field of expertise and in small-
scale compared to Company X. The company does not use any program for schedul-
ing, because mostly the work is done in day shift. The results were different than I 
expected and in this case not what I was looking for. Results of the interview are pre-
sented in appendix 2. 
 
During benchmarking phase it became clear that the competition is tough nowadays 
and companies are not willing to participate in benchmarking, although both compa-
nies could benefit from learning from each other. Analyzing the results was compli-
cated because of the amount of received answers. This gave the idea to do bench-
marking inside the company. 
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The benchmarking was made in small scale. 5 superiors, 5 employees from outbound 
and 5 employees from the inbound were interviewed. The results from the interviews 
were very valuable and gave a new perspective. Writer received wide range of an-
swers as she collected information and results are presented in appendix 3. From the 
wide range of answers she discovered some opinions which came up several times. 
This feedback can be easily presented in columns (chart 1). 
 
 
CHART 1. Most common feedbacks received from benchmarking inside the compa-
ny. 
 
The most common thing which is not paid enough attention to valuing work of the 
employees. Customers hardly give feedback and therefore in order to be motivated, 
employees need to get credit of their work. Equally important was knowledge based 
scheduling. Now Company X is going for the direction where everyone does every-
thing. This is ideal if all the employees were perfect in everything they do. 
 
In reality this is not realistic, because inevitably the quality of the service will suffer. 
There are projects and services which include a lot of information and it is not possi-
ble to give service defined in contract when employees are responsible for several 
services. Other things which affect work was that interviewees felt that they can´t get 
0
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their voice heard, and problems in information flow. For the scheduling´s point of 
view, the biggest problem was limited working hour. There are people who do only 
certain shifts and it makes work hour scheduling extremely complicated if there are 
several work hour limitations. 
 
All these things affect production efficiency and after studying the company it was 
located in efficiency matrix (chapter 2.2.5). Company is located in between efficient 
islands and efficient ocean. This is caused by the resource scheduling problems and 
impossibility to predict the need of resources. 
 
 
4.2 Resource scheduling 
 
4.2.1 Comparison of ERP systems 
 
In the beginning several companies which offer ERP systems were contacted and 
demos were tested. There were clear differences between some of the ERP systems 
and some had similar features (picture 7). This entire comparison is presented in ap-
pendix 4. 
 
There are a few ERP programs which were out of the question: Lemonsoft, eVuoro 
and Value Frame. Lemonsoft could not meet Company X´s needs. The integration of 
the programs which Company X needs was not possible. eVuoro can be modified for 
customers but in order to meet Company X´s needs, it would take a long time until it 
would be useful. Value Frame seemed to be very good program, but it was not fo-
cused enough on resource scheduling. 
 
The most promising ERP programs were Procomp Aikajana, Numeron and Tiima. 
These three programs had the ability to fulfill Company X´s needs. 
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PICTURE 7. Comparison of the ERP systems. 
 
 
4.2.2 Spreadsheet as a tool 
 
The writer was asked to improve the existing spreadsheet which has been used so 
far to forecast working hours and revenue. Improving the existing spreadsheet was 
quite challenging because there were so many things which needed to include. 
Spreadsheet needed to include gross margin and Gantt chart in addition to working 
hours and revenue data (picture 8). 
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PICTURE 8. Forecast and realized revenue (numbers imaginary). 
 
After all the needed information was added to the spreadsheet, it became clear how 
complicated it is to use this tool is to use as ERP. There is too much information 
which needs to be inserted manually and therefor a big risk for human error. Perhaps 
this tool could be used a side, but not as an actual tool to control production efficien-
cy. 
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5 CONCLUSIONS 
 
During the study it became clear that there is not a simple solution for the problem 
areas of the company. Every company needs to constantly improve their work in or-
der to be better. Developing needs work and Company X should continue bench-
marking inside the company further. 
 
Company X should gather a team which would continue improving the development 
of the company. The group should go through current values; customer is most im-
portant; we are professionals, we are glad to come to work and profitable growth; and 
re-evaluate if there is something else to aim for. They should concentrate on the val-
ues of the company and find out a way how to achieve these values. When finding 
the measures how to achieve values, Company X can get resource and flow efficien-
cy better. 
 
So far the Company X is focused more on resource efficiency, but company should 
focus on core competence in order to increase flow efficiency. Core competence 
means that service which needs more focused knowledge should have its own ex-
perts. In this way the flow of production would be smoother, faster and the quality of 
the work would increase. The results of interviews show that Company X should put 
the quality of the work and flow efficiency to higher priority. 
 
Resource efficiency is equally important and at this moment resource efficiency is not 
good enough. In order to achieve better resource efficiency, Company X should use 
proper ERP program instead of spreadsheet. Current spreadsheet tool is not agile 
and there is higher risk for human error. Company X has approximately 130 employ-
ees and company this big should invest in ERP program. 
 
In results it can be seen, three ERP programs are most suitable for Company X´s 
purposes. Company X´s Traffic Coordinator, who is in charge of scheduling, should 
test these three programs. Traffic Coordinator has the knowledge and experience 
that needs to be taken into account in ERP program. When the testing is over, it is 
easy to tell which one of the programs is most suitable and in an acceptable price 
range. 
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Appendix 1/4 
Interview results of the superiors (Confidential) 
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Appendix 2/4 
 
Benchmarking results outside of the Company X 
 
 
 
For my thesis I make research of the companies which make projects. I would like 
ask few questions concerning your company´s production management. 
1) How many employees does your company have? 
2) What kind of projects does your company do? 
3) How is scheduling and phasing of the project carried out? 
4) Describe typical bottlenecks which are detected during planning of the pro-
ject? 
5) How are these bottlenecks taken into account? How have you prevented 
these? 
6) Is employee’s versatility taken into account when scheduling the project? How 
is this carried out? 
7) Does your company use a certain tool for scheduling? For example MS Excel 
or MS Project? 
8) How is scheduling carried out in your company? 
 
Answers: 
1) Entirely 31 employees from which 23 employees in production 
2) Net walls, cover walls, soundproof walls manufacturer 
3) First 3D model-> sales-> 3D design-> manufacturing 
4) Depends from load, traffic in designing or in production 
5) External help for designing and more employees for production 
6) Well. All workers can do everything 
7) Excel, Outlook 
8) Mainly day shift 
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Appendix 3/4 
Benchmarking results inside the Company X (Confidential) 
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